Validation and optimization of novel high-throughput assays for human epithelial sodium channels.
The epithelial sodium channel (ENaC) plays a crucial role in salt and water homeostasis and is primarily involved in sodium reabsorption in the kidney and lung. Modulators of ENaC function, particularly within lung epithelia, could offer potential treatments for a number of diseases. As a constitutively active sodium channel, ENaC expression at the cell membrane is highly regulated through rapid turnover. This short half-life of the channel at the membrane and cytotoxicity from overexpression pose a problem for reagent generation and assay development in drug discovery. We have generated an HEK293 stable cell line expressing ENaC β and γ subunits containing the PY motif trafficking mutations found in Liddle's syndrome to overcome rapid channel turnover at the membrane. A BacMam virus was used to transiently express the ENaC α subunit to reconstitute channel function to reduce the toxicity associated with long-term overexpression. We have configured a 384-well FLIPR membrane potential antagonist assay for high-throughput screening and an IonWorks Quattro electrophysiology antagonist assay that is predictive of potency values derived from primary lung epithelial cell short-circuit measurements. The triage strategy for compound screening and profiling against this target using these assays has resulted in the discovery of novel chemotypes.